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 Biology Program Assessment – September 2015 
 
Introduction 
 The Biology Discipline assessment process has worked on a three-year cycle.  In the first 
year we assess “sub-organismal” aspects of our curriculum (cell biology, molecular biology, 
anatomy, biochemistry, etc.).  In the second year we assess “organismal and above” courses 
(ecology, evolution, plant biology, herpetology, etc.).  In the third year, we focus on aspects of 
our curriculum that impart specific communication skills (our writing and library research 
courses, senior seminar, etc.).  This process broke down during 2012-14 down under the 
combined weight of overlapping assessment tasks that had been implemented (namely the 
Resource Allocation Review, Program Review, Student Learning Outcome mapping, education 
licensure mapping, ongoing assessment activities, etc.) along with large increases in all of our 
class sizes.  While the Biology Discipline has conducted assessment and program development 
activities since then, the last annual assessment report, on the “organismal and above” part of the 
program, was written in March 2012.  Since 2009, we also have conducted exit surveys of 
graduating seniors.  The results from these surveys have just been entered into a database, and 
we will be quantifying and summarizing conclusions from the surveys this year. 
 
 The Academic Program Assessment Plan for Biology is attached.  As noted in that Plan, 
this report summarizes the “sub-organismal” components of our program from 2014-2015.  
These courses include three courses from the required core: BIOL 1111 Fundamentals of 
Genetics, Evolution, and Development (“Fun Gen”), BIOL 2111 Cell Biology, and BIOL 3121 
Molecular Biology.  The latter two courses include labs.  The sub-organismal curriculum also 
includes 4XXX electives such as Microbiology, Biochemistry, Virology, Genetics, Cancer 
Biology, Immunology, and Neurobiology.  The electives require at least BIOL 1111 and 2111; 
some also require 3121.  
 
Learning goals 
 As noted in the attached Plan, Discipline Goals addressed by the sub-organismal portion 
of the core curriculum include: 
1. to provide students a broad base of fundamental biological knowledge and an 
appreciation of relevant safety and ethical considerations in evolution, genetics, 
cell, and molecular biology, the diversity of life, and ecology 
2. to provide students in our upper-level electives detailed knowledge in specific fields 
including experience collecting and interpreting data both in the field and in the 
laboratory 
3. to provide students opportunities to apply knowledge of chemistry, statistics, and 
mathematics to biological systems 
4. to prepare and encourage students to conduct original undergraduate research at UMM 
or at other institutions 
 
 These goals overlap with CSLOs 1,2,3,4 (summarized in Bio Curriculum SLOs 
spreadsheet, attached). 
Foundation topics in the core include: 
basic transmission genetics 
cell cycle 
central dogma 
gene regulation 
signal transduction 
varieties of genomic elements (coding, regulatory, mobile, etc.) 
primary metabolism and energy storage 
principles of enzyme structure and function 
principles of molecular evolution (point mutation, insertion/deletion, 
recombination, duplication, divergence, neofunctionalization, etc.) 
Experiential learning in laboratory courses forms the core of the biology program, in both 
core and elective courses.  In the core, these skills include: 
appropriate safety procedures 
microscopy 
quantitative assays of nucleic acids and enzyme activity (e.g. spectrometry) 
isolation and purification of genes and enzymes 
generation and regulation of recombinant DNA (prokaryotes) 
culture of (non-pathogenic) bacteria 
cloning, recombination, and amplification of DNA (in vitro and in vivo) 
Learning these requires acquisition of an extensive technical vocabulary, and exams at 
the 1111 level assesses the foundations of this knowledge.  However, latter courses go on to 
assess students’ abilities to correlate learning from different areas and to apply what they learn.  
An example that illustrates this would be the “central dogma” (DNA -> RNA -> protein), 
a core concept students would have met in high school if not before.  In BIOL 1111 this is 
connected to the expression of phenotypes through the production of proteins, and students are 
introduced to the differences between structural and regulatory genes.  In BIOL 2111 this 
concept is expanded greatly, as students learn how canonical structural and regulatory genes 
function.  In BIOL 3121, the level of detail increases greatly as students encounter a wide array 
of experimental data exploring gene structure and function, variations in regulatory mechanisms, 
changes resulting from mutations in regulatory genes, etc.  Students conduct laboratory exercises 
that modify structural genes, transform bacteria, and replicate published research.  The examples 
they use are connected to research, therapeutic, and industrial applications.  In the 4XXX 
electives, they encounter a wide array of variations on this central theme. 
Assessment measures 
As the Plan notes, we assess these goals as follows: 
Goal 1: exam questions – understanding fundamental concepts on an ongoing basis 
Goal 2: exam questions – application of core concepts, field-specific concepts, lab skills 
Goal 3: exam questions that apply chem, stats, math to bio 
Goal 5: use senior survey results to track the number of students who participate in 
undergraduate research at UMM and elsewhere, and discuss strategies to optimize 
student involvement in undergraduate research 
However, we assess the goals through several additional means.  In BIOL 3121, the labs 
are arranged as a developmental series that prepares students for undergraduate research work, 
both individually and in teams.  Goals 1, 2 and 5 are enacted and assessed not only through 
exams but also through detailed lab reports the students prepare, including month-long projects 
planned, conducted, and reported by teams of students.  As the concluding course of the sub-
organismal core, BIOL 3121 also uses an extensive (6 page) end-of-term (anonymous) 
evaluation survey consisting of open-ended questions evaluating various components of the 
course and its articulation with preceding courses (attached).  This survey contributes to course 
development work. 
Changes based on assessment 
Based student comments as well as faculty observations, several changes in the BIOL 
2111 Cell Biology labs have been implemented.  For example: 
To improve evaluation of individual student performance, group sizes have been reduced, 
and weekly quizzes have been implemented. 
To improve student understanding of connections between different lab activities, the lab 
exercises have been organized into units with common themes, such as 
“Enzymes” or “Respiration”.  Also, students write lab reports for each unit, 
connecting processes and results among the exercises. 
To improve foundation skills, new technique-based labs have been added early in the 
semester. 
These changes have improved students understanding of connections among labs and 
interpretation skills.   
Based on the end-of-term surveys for BIOL 3121, a computer lab on molecular modeling 
was dropped, in order to provide more time for students to work on independent team projects. 
It is also important to consider changes that have not been implemented, based on 
assessment.  For example, several changes in BIOL 3121 Molecular Biology were in the initial 
stages of development (e.g. eliminating some labs demonstrating DNA digestion, 
electrophoresis, and recombination, adding analysis of DNA sequence information) but these 
plans were shelved because students consistently wrote of the value of the exercises that they 
did, which would have been discarded without that input. 
Recommendations for improving assessment process 
The campus administration needs to clearly articulate the relationship between goals and 
practices of program review and assessment, make them less onerous, and demonstrate their 
utility.  The multiplicity of evaluation/review/assessment efforts that have proliferated during the 
past decade, coupled with the lack of objective consequences, has been counterproductive. 
Attachments: 
1. Biology program table
2. Biology program assessment plan
3. Course Student Learning Outcome (CSLO) “mapping” table
4. CSLO mapping guidelines
5. BIOL 3121 Evaluation survey
UMM Biology Program Organization
Level Courses Biology Program Stage Comm. “Service”
Virology Neurobiology Cancer Bio Biogeochem Herpetologyo Evolution
4XXX
electives
Immunology Development Plant Bioo Ecology of Ag
& Forestry
Vertebrate
Nat. Historyo
Plant
Systematicso
Application of principles &
methods to various fields of bio.
Senior
Microbioo Biochemistry Genetics Conservation
Bio
Freshwater
Bio
Entomologyo  Seminar
3XXX Molecular
Biology
Biology Ecology Introduction to research: primary
literature, experiment, reports
Bio
Comm I
& II
2XXX O-Chem
I
Cell Biology Core Evolution of
Biodiversity
Statistics
2601 or
1601
Calculus
(Survey
or Calc I)
Canonical information, experiment
& observation, at cellular &
organismal levels of organization.
Human Anatomy,
Human
Physiology
1XXX
Gen Chem
I & II
Fundamentals
of Genetics,
Evolution, &
Development
Central themes of ontogeny,
inheritance, variation, evolution;
empiricism, induction, hypothesis
testing.
Topics & IC
courses, e.g.
Animals around
Us
Bio 1111 Fundamentals of Genetics, Evolution, and Development (“Fun Gen”) introduces themes uniting cellular-scale and organismal-scale biology. 
These levels of organization are introduced in more detail in corresponding 2xxx and 3xxx courses, which serve as pre-requisites for various 4xxx
electives.  For example, Fun Gen introduces Mendelian genetics but also simple concepts of molecular and evolutionary genetics.  Cell Bio addresses more
depth in the function and regulation of genes, which are central topics of Molecular Bio and in 4xxx courses that build on that background.  Evolution of
Biodiversity introduces population genetics as part of understanding the evolutionary process, which is extended in Ecology and the 4xxx courses that
follow it.  Of the four electives chosen (which can include certain Psych or Geology courses not listed here, as well as courses at the Itasca Biology
Station), one must be an “organismal” course (marked o).
The curriculum is organized by process as well as by content.  The progression of courses also develops students’ understanding of scientific practice, from
concrete to abstract and synthetic.  Labs are introduced in the 2xxx courses, while in the 3xxx courses the lab exercises require both greater knowledge and
technical ability, and also require students to plan, conduct, and report introductory research projects based on reading primary literature.  While the
interpretation of empirical evidence is a core theme throughout the program, beginning with Fun Gen, the 3xxx-level courses place much greater emphasis
on this than the earlier courses, particularly on indirect evidence: Molecular Biology emphasizes interpretation of evidence about structures and functions
too small and fast to see; while in Ecology much of the evidence comes from functions too large or slow to observe.  The 4xxx courses place more
emphasis on primary literature (reading, discussing, presenting); some rely entirely on primary lit.  
Understanding science, particularly from primary and secondary literature, also develops through the Bio Comm & Senior Seminar sequence, which
parallels the 2xxx - 3xxx - 4xxx development of courses, as students become increasingly responsible for finding and summarizing biological research. 
The Senior Seminar provides a “capstone” opportunity for summary and synthesis of a field of research.
University	  of	  Minnesota,	  Morris	  
Academic	  Program	  Assessment	  Plan	  
Academic	  Program:	  Biology	  
Academic	  Division:	  Science	  and	  Mathematics	  
Program	  Contact:	  Discipline	  coordinator	  
Name:	  Heather	  Waye	   Phone:	  320-­‐589-­‐6304	   Email:	  wayex001@morris.umn.edu	  
In	  the	  space	  below,	  list	  your	  Program	  Student	  Learning	  Outcomes	  (PSLOs):	  
DISCIPLINE	  GOALS	  
1. to	  provide	  students	  a	  broad	  base	  of	  fundamental	  biological	  knowledge	  and	  an	  appreciation	  of	  relevant	  safety	  and	  ethical	  considerations	  in	  evolution,
genetics,	  cell	  and	  molecular	  biology,	  the	  diversity	  of	  life,	  and	  ecology	  
2. to	  provide	  students	  in	  our	  upper-­‐level	  electives	  detailed	  knowledge	  in	  specific	  fields	  including	  experience	  collecting	  and	  interpreting	  data	  both	  in	  the
field	  and	  in	  the	  laboratory	  
3. to	  provide	  students	  opportunities	  to	  apply	  knowledge	  of	  chemistry,	  statistics	  and	  mathematics	  to	  biological	  systems
4. to	  advance	  student	  skills	  in	  written	  and	  oral	  communication	  of	  biology
5. to	  prepare	  and	  encourage	  students	  to	  conduct	  original	  undergraduate	  research	  at	  UMM	  or	  at	  other	  institutions
6. to	  prepare	  students	  for	  postgraduate	  education,	  and/or	  a	  variety	  of	  careers	  in	  the	  fields	  of	  biology,	  including	  secondary	  education
7. to	  provide	  discipline-­‐specific	  courses	  for	  non-­‐majors	  to	  serve	  UMM’s	  general	  education	  requirements
Enter	  Academic	  Program	  Name:	  Biology	  
Program	  Student	  Learning	  
Outcome(s)	  to	  be	  assessed	  
How	  will	  you	  measure	  
the	  outcome?	  
Where	  will	  the	  data	  
be	  collected	  and	  by	  
whom?	  
When	  will	  the	  data	  be	  
collected?	  
Overlap	  with	  CSLOs?*	  
If	  yes,	  which	  CSLO?	  
2014-­‐15	  
Goals	  1	  through	  3,	  5	  
Assess	  “cell	  and	  below”	  cores	  and	  electives	  
-­‐	  core	  courses	  (goal	  1):	  design	  questions	  on	  midterms	  and/or	  finals	  to	  assess	  
student	  understanding	  of	  fundamental	  concepts	  on	  an	  ongoing	  basis	  
-­‐	  elective	  courses	  (goal	  2):	  design	  questions	  on	  midterms	  and/or	  finals	  to	  assess	  
student	  understanding	  and	  competence	  in	  application	  of	  core	  concepts,	  field-­‐
specific	  concepts,	  and	  laboratory	  skills	  
-­‐	  design	  questions	  on	  midterms	  and/or	  finals	  to	  assess	  student	  ability	  to	  apply	  
chemistry,	  statistics	  and/or	  mathematics	  to	  biology	  when	  appropriate	  (goal	  3)	  
-­‐	  use	  senior	  survey	  results	  to	  track	  the	  number	  of	  students	  who	  participate	  in	  
undergraduate	  research	  at	  UMM	  and	  elsewhere,	  and	  discuss	  strategies	  to	  
optimize	  student	  involvement	  in	  undergraduate	  research	  (goal	  5)	  
CSLO	  1,	  2,	  3,	  4	  
2015-­‐16	  
Goals	  1	  through	  3,5	  
Assess	  “organism	  and	  above”	  cores	  and	  electives	  
-­‐	  see	  above	  
CSLO	  1,	  2,	  3,	  4	  
2016-­‐17	  
Goal	  4,	  5	  
Assess	  communication	  courses	  	  
-­‐	  communication	  courses	  (goal	  4):	  all	  faculty	  will	  record	  a	  few	  general	  positive	  
and	  negative	  comments	  for	  each	  BioComm	  II	  paper	  and	  Senior	  Seminar	  
presentation	  and	  we	  will	  meet	  to	  discuss	  common	  successes	  and	  problems	  and	  
suggest	  changes	  to	  earlier	  curriculum	  (e.g.	  class	  presentations,	  class	  papers,	  
readings	  from	  primary	  literature)	  
-­‐	  use	  senior	  survey	  results	  to	  track	  the	  number	  of	  students	  who	  participate	  in	  
undergraduate	  research	  at	  UMM	  and	  elsewhere,	  and	  discuss	  strategies	  to	  
optimize	  student	  involvement	  in	  undergraduate	  research	  (goal	  5)	  
CSLO	  2	  
*Your	  PSLOs	  need	  not	  overlap	  with	  CSLOs,	  but	  if	  your	  PSLO	  does	  reinforce	  or	  overlap	  with	  a	  CSLO,	  please	  report	  that	  information.
Please	  report	  any	  other	  planned	  assessment	  for	  your	  academic	  program	  in	  the	  space	  below:	  
• assessing	  goal	  6
• THIS	  INFORMATION	  SHOULD	  BE	  AVAILABLE	  SYSTEM-­‐WIDE	  FROM	  ALUMNI	  RELATIONS	  AND/OR	  CAREER	  CENTER
• assessing	  goal	  7
• entirely	  course-­‐embedded	  and	  individual	  unless	  an	  all-­‐campus	  committee	  focused	  on	  this	  topic	  is	  formed	  some	  time	  in	  the	  future
Sub-organismal Core
Elective Core
Course No./Title or 
General 
Education
No. Event/Experience Category SLO-2d-1 SLO-2d-2 SLO-2d-3 SLO-1a SLO-1b SLO-1c SLO-2a SLO-2b SLO-2c SLO-2d
Written Multi-media Oral
1) Biol 1051: Wildlife Biology I I,A I I
2) Biol 1052: Intro to Cons Biol Sci-L I I,A I I R
3) Biol 1801: The Animals Around Us: Wildlife of Minnesota I I,A I
4) Bio 2101: Evolution of Biodiv Sci-L I I I I I I
5) Biol 3131: Ecology Sci-L R R R M M R R
6) Biol 4331: Global Change Ecology M M M M M M
7) Bio 3121: Molecular Bio R R R R R R SEE LEFT
8) Bio 4351: Conservation Bio R R R R R R R SEE LEFT
9) Bio 4301: Plant Bio R R R R R R SEE LEFT
10) 
Bio 1111: Fundamentals of 
Genetics, Evolution, and 
Development Sci
I I I I I SEE LEFT
11) Bio 3700 Bio Comm I I I I I SEE LEFT
12) Bio 3701 Bio Comm II R R SEE LEFT
13) Biol 4211: Biochemistry M M M M M SEE LEFT
14) Biol 4611: Biochemistry Lab M M M M M SEE LEFT
15) Biol 4111: Microbiology M M M M M M SEE LEFT
16) Biol 2103: Introduction to Human Physiology Sci I I I I
17) Biol 4121: Herpetology R R R R R
18) Biol 4131: Vertebrate Natural History R R R R R
19) Biol 4901: Senior Seminar R M M,A M M M SEE LEFT
20) Biol 4172: Plant Systematics M R R R
21) Biol 4161: Evolution R R M M R R SEE LEFT
22) Biol 4231: Immunology R R R R R SEE LEFT
23) Biol 2111: Cell Biology Sci-L R I I R R I SEE LEFT
24) Biol 4122: Virology Sci-L M M M M M M M SEE LEFT
25) Biol 4003: Neurobiology Sci-L M M M M M M M SEE LEFT
26) Biol 4151: Entomology Sci-L R R R R R R
27) Biology 4191: Freshwater Biology Sci-L R R R R R R R
"A" indicates where evidence might be collected and evaluated for program-level assessment (collection might occur at the beginning and end of the program
 if comparisons across years are desired)
Response to these 3 SLOs on 
communication is required at this 
time for ALL courses  in your 
program.  MAP remaining SLOs,
if possible.
Curriculum Mapping to Student Learning Outcomes (SLOs)
List all courses in your program, then identify the SLO(s) currently addressed in each course using the letter codes below.
"I" to indicate students are introduced to the outcome
"R" indicates the outcome is reinforced and students afforded opportunities to practice
"M" indicates that students have had sufficient practice and can now demonstrate mastery
1) Knowledge… 2) Skills…
 Use the following abbreviations for the GenEd column:  IC, FL, WLA, M/SR, ArtP, Hist, SS, HUM, FA, Sci, Sci-L, HDiv, Envt, IP, E/CR
Sub-organismal Core
Elective Core
Course No./Title or 
General 
Education
No. Event/Experience Category
1) Biol 1051: Wildlife Biology
2) Biol 1052: Intro to Cons Biol Sci-L
3) Biol 1801: The Animals Around Us: Wildlife of Minnesota
4) Bio 2101: Evolution of Biodiv Sci-L
5) Biol 3131: Ecology Sci-L
6) Biol 4331: Global Change Ecology
7) Bio 3121: Molecular Bio
8) Bio 4351: Conservation Bio
9) Bio 4301: Plant Bio
10) 
Bio 1111: Fundamentals of 
Genetics, Evolution, and 
Development Sci
11) Bio 3700 Bio Comm I
12) Bio 3701 Bio Comm II
13) Biol 4211: Biochemistry
14) Biol 4611: Biochemistry Lab
15) Biol 4111: Microbiology
16) Biol 2103: Introduction to Human Physiology Sci
17) Biol 4121: Herpetology
18) Biol 4131: Vertebrate Natural History
19) Biol 4901: Senior Seminar
20) Biol 4172: Plant Systematics
21) Biol 4161: Evolution
22) Biol 4231: Immunology
23) Biol 2111: Cell Biology Sci-L
24) Biol 4122: Virology Sci-L
25) Biol 4003: Neurobiology Sci-L
26) Biol 4151: Entomology Sci-L
27) Biology 4191: Freshwater Biology Sci-L
"A" indicates where evidence might be collected and evaluated for program-level assessment (collection might occur at the beginning and end of the program
 if comparisons across years are desired)
Curriculum Mapping to Student Learning Outcomes (SLOs)
List all courses in your program, then identify the SLO(s) currently addressed in each course using the letter codes below.
"I" to indicate students are introduced to the outcome
"R" indicates the outcome is reinforced and students afforded opportunities to practice
"M" indicates that students have had sufficient practice and can now demonstrate mastery
 Use the following abbreviations for the GenEd column: IC, FL, WLA, M/SR, ArtP, Hist, SS, HUM, FA, Sci, Sci-L, HDiv, Envt, IP, E/CR
SLO-2e SLO-2f SLO-2g SLO-3a SLO-3b SLO-3c SLO-3d SLO-3e SLO-4a SLO-4b SLO-4c
I I
I I I I I, A R,A I I I
I I I
I I I I I
R R R  R R R
M R R R R
R R R R
R R R R R R R R
R R R R
I
I I I
R R R R
M M R R R
M M R R R
M M R R R
I I
R I R R
R I R R
M M M M M
R R R R R R
R I R R R R
M M M M
R I R I I
M M M M
M M M
R R R R R R
R I R R R R R
"A" indicates where evidence might be collected and evaluated for program-level assessment (collection might occur at the beginning and end of the program
if comparisons across years are desired)
2) Skills… 3) Roles in Society… 4) Integrative Lrng…
Use the following abbreviations for the GenEd column: IC, FL, WLA, M/SR, ArtP, Hist, SS, HUM, FA, Sci, Sci-L, HDiv, Envt, IP, E/CR
Academic Program Level Mapping of UMM Student Learning Outcomes 
Purpose:  
Mapping student learning outcomes will allow the institution and our academic programs to identify 
which courses address each of the learning outcomes.  Specifically, this activity is useful for 
communicating where within the curriculum the outcomes are introduced (I), reinforced (R), and 
mastered (M) at the undergraduate level.  In addition, courses which lend themselves to program-level 
assessment should be identified as (A) – with the (A) designator being added as program assessment 
plans are developed.  This process will help assess whether the entire curriculum offers students 
sufficient opportunity to develop the knowledge and skills associated with each of the student learning 
outcomes.  The UMM Student Learning Outcomes are found on the second page of this document. 
Procedure:  
The Assessment of Student Learning Committee strongly encourages programs to meet and discuss the 
mapping process.  Identify those individuals who will enter data for each course in your program.  For 
classes taught by more than one faculty member, have a conversation to decide if, or to what extent, 
each learning outcome is met in the course.  Note: for academic programs that have mapped courses 
previously, this data will be found already entered in the spreadsheet.  Please modify as needed. 
Please enter the data for all courses in your program into the appropriate spreadsheet for your 
discipline/program found on Google docs using the procedure below: 
1) Use the following link to access the spreadsheet:
2) Click on the appropriate Divisional folder to find your academic program
3) Click on your academic program to access the spreadsheet
4) Once the spreadsheet is present in your browser, click the blue Open button on the bottom right (if 
not already open).  Enter your data using the following guidelines:
• Simply click on a cell to edit or enter data
• For column two (Course No./Title or Event Experience), enter similar to the following:
ArtH 1111, Ancient to Medieval Art
• For column three (General Education Category), enter the GenEd designator for the course (if 
applicable):  IC, FL, WLA, M/SR, ArtP, Hist, SS, HUM, FA, Sci, Sci-L, HDiv, Envt, IP, E/CR
• Remaining columns:  Identify if the student learning outcome is introduced (I), reinforced (R), 
and/or mastered (M).  If this course will be used for program level assessment, add (A).  If the 
student learning outcome is not present in the course, leave the cell blank.
• When you have finished entering data, click on any empty cell and close the window.  Your data 
will be saved automatically. 
Please enter all of the courses in your program and enter data for the three student learning outcomes 
(2d-1, 2d-2, and 2d-3) by February, 28, 2013.  You are also encouraged to map the remaining student 
learning outcomes at this time, as the complete mapping will be required in the near future.  Note: there 
is a separate SLO-2d column found to the right in the spreadsheet under Skills.  You do not have to enter 
data in this column.  This column is for those programs who entered data previously.  
When you have completed this task, please have someone from your program notify Nancy Helsper.  If 
you have technical issues, call the help desk (x6150). 
UMM Student Learning Outcomes (SLOs) 
Approved Unanimously by the Curriculum Committee, December 10, 2009 
Approved by Campus Assembly, March 3, 2010 
The University of Minnesota, Morris’s goal is for students to have gained, by the time of graduation: 
SLO-1. Knowledge of Human Cultures and the Physical and Natural World through: 
SLO-1a. Core studies in the liberal arts: arts, histories, humanities, languages, mathematics, 
sciences, and social sciences 
SLO-1b. In-depth study in a particular field: its schools of thought, advanced theories, language, 
and methods of inquiry 
SLO-1c.  Engagement with big questions, both contemporary and enduring 
SLO-2. Intellectual and Practical Skills, practiced extensively across students’ college experiences, 
including: 
SLO-2a.  Inquiry and analysis 
SLO-2b.  Critical thinking and problem-solving 
SLO-2c. Creative thinking and artistic expression 
SLO-2d. SLO-2d-1: Written, SLO-2d-2: multi-media, and SLO-2d-3: oral communication 
SLO-2e. Quantitative literacy 
SLO-2f. Information and technology literacy 
SLO-2g.  Collaboration 
SLO-3. An Understanding of the Roles of Individuals in Society, through active involvement with 
diverse communities and challenges, including: 
SLO-3a. Civic knowledge and engagement—local and global 
SLO-3b.  Intercultural knowledge and competence 
SLO-3c.  Aesthetic/artistic engagement 
SLO-3d. Environmental stewardship 
SLO-3e. Ethical reasoning and actions 
SLO-4. Capacity for Integrative Learning, including: 
SLO-4a. Synthesis and advanced accomplishment across general and specialized studies, and 
through co- and extra-curricular activities 
SLO-4b. Application of knowledge, skills, and responsibilities to new settings and progressively 
more complex problems 
SLO-4c. Skills for sustained learning and personal development 
Bio 3121 End-of-Course Feedback & Evaluation / Spring 2015
Insights and opinions from students have been helpful in the development of this course, and I hope
that I can use your thoughts in the future design of the course.  Your comments, in greater detail and
more specificity than is possible on the Student Opinion of Teaching survey, will be useful for
planning-- and hopefully improving-- this course in the future.
A. Lecture:
1. Although I intended to have you change seats at least twice during the semester, I only remembered
to ask you to change once.  Please think back to when we made that change.  Did you move just a few
seats from your previous site, or as far as possible away?  Did you find that it helped make you a little
more alert during class?  Was it more bother than it was worth?
2. As a guide for future PAL leaders, would you please review:
a. Were you able to go to many, few, or none of the PAL sessions?
b. What time(s) of the week would be most useful to have PAL sessions?
c. What kinds of activities did you find most valuable?  The more specific you can be, the more
useful your comments are likely to be.
3. There is always a tension between taking time at the beginning of class for review, vs. using that
time to discuss new material.  What would you think of having review just on Tuesdays, rather than on
both days?
4. What do you think about the feasibility of moving some of the “Materials & Methods” lectures to
Moodle?  I am imagining putting perhaps 4 lectures there, so that I can move more quickly into the
Central Dogma and subsequent material, and have more time to discuss topics that went by too briefly
later in the course (or were not discussed at all).  Do you have suggestions for making that effective?
5. “Flipped” classes: Did you participate in the “Flipped” classroom model for O-Chem?  If so, would
you recommend ways in which that class model might be used for Molecular Biology?
6. Number of exams: some people have suggested adding another exam to the schedule.  However, this
would involve giving up a week (2 classes: 1 for review, 1 for exam) of lecture material.  Would you
recommend this change?  If so, what information would you drop in order to add an exam?
B. LABS:
1. I have not found a good way to return useful feedback from the lab team peer evaluations.  While the
main intent of these evals is to promote contributions by all of the team members, one concern is that
negative scores (or comments) might be more damaging to team dynamics than they are motivating.
Do you think it might be helpful (or harmful) if I sent a note to each student with a simple summary,
such as “team evals indicate your team members would value more contribution from you”, or “team
evals indicate your team members appreciate the contributions you made” –?
2a. Bio 2111 Cell Biology is a pre-requisite for the course.  In some years, labs for that course have
included an introduction to genetic engineering, making some overlap with the first series of Molecular
Biology labs (genetic engineering of prokaryotes). Did you have that experience in Cell Bio labs?  Is
this redundant?  If we dropped the first series from Mol. Bio., would you be ready to start directly with
the second series?
2b.  Are there activities that you would suggest for Cell Bio labs, that would help you prepare for the
laboratory portion of  Molecular Bio?
2. Lab reports: useful learning exercise?  Useful for drawing together the different steps of the two lab
series?  Would doing one lab report be enough, or was writing a second lab report useful as a learning
exercise?
3.  Many people found the experience of writing a lab report in the style of a journal article very
challenging.  What would have helped you to better prepare for and accomplish this?
4. The third lab series was set up as more-or-less independent projects.  Would you have preferred
step-by-step exercises as in the first two series?  Did you find the experience of having to plan and
conduct your own work valuable?  What preparation, experience, information, or materials would have
made the experience more useful for you?  What kind(s) of preparation earlier in the term would have
helped you with this project?
5. Posters & Oral presentations: Useful?  Would it have been better to have a third lab report?
C. TEXT
1. What would have motivated you to read the text assignments BEFORE lecture (as recommended in
the syllabus), rather than waiting until after?  This year, in response to student suggestions, I included
upcoming reading assignments at the beginning of lectures; how effective was this for you?
D. ADVICE
1. Are there topics in Molecular Biology that you would have liked to cover, that we neglected
entirely?  That you would like to cover in more depth?  In less depth?
2. Three pieces of advice to a friend taking this course next year would be:
3. Three pieces of advice to me (Cole) for next year would be:
